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1. Introduction
[bookmark: OLE_LINK1]In RAN2#121 meeting, RAN2 received an LS [1] from RAN1 on MIMO enhancement related to multi-DCI multi-TRP with two TAs. In the LS, RAN1 asks RAN2 to take the following information into account for future design.
	Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.
Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, it is up to RAN2 to decide whether there is a need to enhance CBRA procedure to support per TRP UE-initiated RACH procedure.


In last meeting, RAN2 had given an initial discussion on this LS based on companies’ contributions but no consensus was reached. Furthermore, after RAN1#112 meeting, another LS [2] including the agreements on Rel-18 MIMO enhancement was sent to RAN2.
In this paper, an initial consideration on multi-DCI based multi-TRP with two TAs is discussed based on the following aspects in Section 2,
· On the general understanding of per TRP TA management
· Whether to support per TRP UE-initiated CBRA
· Further consideration on TA management when a serving cell is associated with two TAGs
The conclusion of this paper is summarized in Section 3. 
2. Discussions
2.1 On the general understanding of per TRP TA management
For multi-DCI based multi-TRP operation with two TA enhancement in Rel-18 MIMO, RAN1 had discussed the enhancement on TA management, which requires a serving cell to be associated with two TAGs as follows,
	Agreement
For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.


In legacy, by the RRC IE ServingCellConfig, each serving cell is associated with only one TAG ID, 
ServingCellConfig ::=               SEQUENCE {
…… \\Omitted
tag-Id                              TAG-Id,
…… \\Omitted
}
The maintenance of TA from UE side is on the level of per TAG, i.e. P-TAG (TA group that includes SpCell) or S-TAG(s). For each TAG identified by TAG ID, RRC provides the corresponding TAT for UE to decide the UL synchronisation status for the serving cells associated with this TAG.
TAG ::=                             SEQUENCE {
    tag-Id                              TAG-Id,
    timeAlignmentTimer                  TimeAlignmentTimer,
    ...
}
UE shall consider the UL synchronisation status of all serving cells associated with this MAC entity to be "non-synchronised" if the TAT of P-TAG expires. If the TAT associated with any S-TAG expires, UE shall consider the UL synchronisation status of the serving cell(s) associated with this S-TAG as "non-synchronised".
When considering the multi-DCI based multi-TRP operation with two TA enhancement, based on above RAN1 agreement, RAN1 aims to allow one serving cell associated to two TAGs, each corresponding to one TRP. In this context, the concept of ‘per TRP UE-initiated RACH procedure’, in our understanding, refers to a set of serving cells that are associated to the same TAG corresponding to the same TRP. 
Observation 1: For multi-DCI based multi-TRP operation with two TA enhancement, RAN1 aims to allow one serving cell associated to two TAGs, each corresponding to one TRP. 
2.2 Whether to support per TRP UE-initiated CBRA
Based on Observation 1, RAN1 had discussed the initial TA acquisition by the RACH procedure for a certain TRP of a serving cell. Regarding the NW-controlled RACH procedure, RAN1 had reached the agreements on PDCCH order triggered CFRA as follows,
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support the case where a PDCCH order sent by one TRP triggers RACH procedure towards either the same TRP or a different TRP at least for inter-cell Multi-DCI.
· FFS: for intra-cell Multi-DCI
· FFS: whether there are any restrictions needed
· FFS: if cross TRP RACH triggering is an optional 
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, support CFRA triggered by PDCCH order for both intra-cell and inter-cell cases.
Conclusion
For multi-DCI based Multi-TRP operation with two TA enhancement, there is no consensus to support enhancements for CBRA triggered by PDCCH order.


Whether to support the per-TRP UE initiated CBRA is left to RAN2 discussion.
From RAN2 perspective, in legacy, when the UL synchronisation status is "non-synchronised", the UE will trigger CBRA on the SpCell upon UL data arrival. To acquire the timing advance for an S-TAG, only CFRA on SCell can be initiated under the NW control by PDCCH order, while the UE triggered CBRA is not allowed. The same principle should be followed for multi-TRP case, i.e. the UE triggered CBRA is not allowed on SCell.
Observation 2: In legacy, CBRA is not allowed to be initiated on SCell to acquire the timing advance for an S-TAG.
Here we only need to further discuss whether to have the necessity of the CBRA enhancement on SpCell. In legacy, upon UL data arrival UE will trigger CBRA to acquire valid TA if the TAT associated with P-TAG is not running, this is because only one TRP can be used for UL data transmission. When considering the multi-DCI multi-TRP operation with two TAs, as mentioned in Observation 1, RAN1 aims to have a design where each TRP of the SpCell is associated with a separate TAG corresponding to a TAT. This means the NW can manage the UE’s UL transmission based on the separate control of each TRP. Therefore, the following two cases should be further considered.
Case 1 – Only one TAT of a TAG is expired
Generally we think if the NW expects to schedule the DL/UL transmission on one TRP, the NW should ensure to keep this TRP with UL sync by sending TA command or triggering CFRA (by PDCCH order) to get valid TA. If only one TRP associated TAT is expired, the UE is also under the NW control, because it could send BSR/HARQ-ACK/UL data transmission via the other TRP. This means if the NW wants to schedule data transmission on the TRP whose associated TAT is expired, the NW could recover the UL sync by sending PDCCH order for this TRP to get the valid TA.
Case 2 – Both TATs of two TAGs are expired
For the case of both TATs of two TAGs are expired, upon UL data arrival, UE can firstly trigger CBRA on any of the two TRPs to acquire the valid TA for this TRP, then UE can recover UL sync in this TRP, and followed by performing UL transmission on this TRP based on the NW scheduling. When one TRP recovers UL sync, this case is equivalent to case 1, thus whether to recover the transmission on another TRP without valid TA can also be left to NW control.
Observation 3: UE could get valid TA for one TRP by legacy CBRA, and it is up to NW control to acquire valid TA for another TRP by PDCCH order.
In summary, for both cases we do not see the need to do the per-TRP UE triggered CBRA, and therefore we propose,
Proposal 1: The per-TRP UE-initiated CBRA procedure is not supported, i.e., when SpCell is associated with two TAGs, UE can trigger CBRA only when both TATs of the two TAGs expire.
2.3 Further consideration on TA management when a serving cell is associated with two TAGs
In legacy, each serving cell is mapped to one TAG for TA management, and the expiry of TAT configured by this TAG means UE cannot perform UL data transmission on the serving cells belonging to this TAG. This is because UE shall consider the UL synchronisation status of this TAG to be "non-synchronised".
Observation 4: In legacy, UE maintains the UL synchronisation status with the granularity of per TAG.
When considering RAN1 requirement based on Observation 1, from configuration point of view, it is possible the serving cells within the one TAG may have different TAG configuration. As shown in Figure 1, TAG1 contains serving cell 1 and serving cell 2. While serving cell1 is associated with both TAG1 and TAG2, but serving cell2 is only associated with TAG1. So there may be cases where UL sync status of the cells within the same TAG is different. For example, if the TAT1 expires, the serving cell 2 should be UL out of sync while the serving cell 1 should not be considered as UL out of sync if TAT2 is still running. Therefore, for multi-DCI based multi-TRP with two TAs, RAN2 needs to discuss the concept of UL out of sync per serving cell, instead of per TAG as in legacy.


Figure 1: The mapping of TRPs to TAGs
Proposal 2: For multi-DCI based multi-TRP with two TAs, FFS whether/how to define the status of UL out of sync on the level of per serving cell, i.e., UE considers a serving cell to be UL out of sync when both TATs for the two TAGs associated with the serving cell expire.
3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This paper gives some initial considerations on the multi-DCI based multi-TRP operation with two TAs. The contribution of this paper is summarized as follows,
On the general understanding of per TRP TA management
Observation 1: For multi-DCI based multi-TRP operation with two TA enhancement, RAN1 aims to allow one serving cell associated to two TAGs, each corresponding to one TRP. 
Whether to support per TRP UE-initiated CBRA
Observation 2: In legacy, CBRA is not allowed to be initiated on SCell to acquire the timing advance for an S-TAG.
Observation 3: UE could get valid TA for one TRP by legacy CBRA, and it is up to NW control to acquire valid TA for another TRP by PDCCH order.
Proposal 1: The per-TRP UE-initiated CBRA procedure is not supported, i.e., when SpCell is associated with two TAGs, UE can trigger CBRA only when both TATs of the two TAGs expire.
Further consideration on TA management when a serving cell is associated with two TAGs
Observation 4: In legacy, UE maintains the UL synchronisation status with the granularity of per TAG.
Proposal 2: For multi-DCI based multi-TRP with two TAs, FFS whether/how to define the status of UL out of sync on the level of per serving cell, i.e., UE considers a serving cell to be UL out of sync when both TATs for the two TAGs associated with the serving cell expire.
[bookmark: _GoBack]4. Reference
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